Abstract: The occurrence of carbon is reported in zircons (first occurrence), olivines and spineis from Rogaland (Norway). Minerals were separated from hypersthene granites (chamockites, granulite fa cies) which crystallized at}0 2 close to FMQ buffer conditions. Up to 6600 ± 990 ppm of carbon were measured from the zircon sub-surface down to 5 llIIl deep (deep carbon) through the nuclear reaction 1 2 C(d, Po) 1 3 C. No carbon diffusion at depth or towards the surface was observed. In olivine and magnetite, deep carbon contents of several hundreds of ppm were detected. In an attempt to detennine the carbon localization, speciation and origin we used several techniques: electron spectroscopy, scanning electron microscopy, transmission electron microscopy as weil as isotopic analysis of carbon released by step-heating of zircon. The results obtained by these various techniques suggest that carbon in zircon is chiefly present in three fo nns: (1) as thin coating of carbonates on crystal surfaces and on late microfracture walls, (2) as minute graphite inclusions, and (3) as carbonaceous films. This last species accounts for 65 to 75% of the total amount of carbon extracted from zircon. It was probably fo nned by the reduction of pervasive fluids (magmatic?) on microcracks produced during cooling of the rocks. No evidence for dissolved carbon was fo und.
Introduction
The characterization of carbon present in ig neous rocks has been the subject of much study during the last 15 years. One of the principal techniques employed for this period has been stepped-heating extraction, whereby the carbon present in different species (e.g. carbonate, graphite) or different sites (e.g. vesic1es, dis solved) can be separated and characterised isotopically (Mattey et al., 1984; Nadeau et al., 1990; Pineau & Mathez, 1990 , and references therein). It is usually found that the carbon re leased at relatively low temperature « 600°C) is markedly depleted in l3C compared to that re leased at higher temperatures (> 800"C). It is generally agreed that the high-temperature carb on is indigenous to the rocks, whereas there has been a lot of controversy (e.g. Des Marais, 1986) regarding the origin of the low-temperature carb- 
